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Building carbon emission evaluation of Shanghai
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Abstract: In order to effectively realize the energy saving and emission reduction of construction
industry and realize carbon peak and carbon neutrality, the accounting method of construction carbon
emission was studied. Based on the life cycle theory, the building carbon calculation model at the urban
level was established, and the carbon emissions of residential and non-residential buildings in Shanghai
were calculated. By comparing the carbon emissions of residential and non-residential buildings, the
carbon emission trend of buildings in Shanghai was studied. The research results show that the carbon
emissions in the construction field in Shanghai have maintained a growth trend from 2010 to 2020, and
the production stage of building materials and the operation stage of the building are the two stages that
have the largest contribution to the overall carbon emissions of buildings. From the perspective of the
proportion of carbon emissions of different building materials, the carbon emissions of steel are the
highest in the carbon emissions of building materials, accounting for more than 50%, followed by
cement and aluminum. In terms of building a carbon reduction path, the corresponding emission
reduction counter measures are put forward combining with the carbon emission accounting results of
each life cycle stage of the building.
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Tab.1 Consumption of construction materials

in Shanghai from 2010 to 2020 At
E0) g0 7K ek et
2010 13.64 21.62 0.06 0.19
2011 14.62 23.24 0.08 0.21
2012 15.23 21.12 0.09 0.52
2013 15.79 21.58 0.53 0.37
2014 16.77 22.86 0.09 0.40
2015 15.07 17.38 0.09 0.36
2016 14.49 18.33 0.08 0.35
2017 16.69 20.20 0.08 0.50
2018 16.94 18.95 0.10 0.90
2019 30.73 50.62 0.09 1.36
2020 27.36 24.11 0.05 0.71

R2 20102020 F LB EEEMEFTHRBHLE
Tab.2 Carbon emissions from major building
materials production in Shanghai from
2010 to 2020 [EWRS

A Wt ke i) B Bt

2010 27.96 15.89 391 0.07 47.76
2011 29.97 17.08 4.25 0.09 51.39
2012 31.22 15.52 10.66 0.11 57.40
2013 32.38 15.86 7.66 0.60 56.50
2014 34.39 16.80 8.14 0.10 59.43
2015 30.90 12.77 7.40 0.10 51.17
2016 29.72 13.47 7.25 0.09 50.53
2017 34.21 14.85 10.22 0.09 59.37
2018 34.74 13.93 18.31 0.11 67.09
2019 62.99 37.21 27.62 0.10 127.92
2020 56.08 17.71 14.38 0.06 88.23
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Fig.1 Carbon emission ratio of major building materials
production in Shanghai from 2010 to 2020
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Tab.3 Carbon emissions of residential and non-residential
building materials in Shanghai from 2010 to 2020

fEEpRE  FEEN EEEHE EFisdN bk
gy ATERL BRI RTEER BdERR W

AR’ E [E i’ TE Tt TE Tt
2010 27.36 21.07 34.81 26.80 47.76
2011 29.06 24.96 30.78 26.43 51.39
2012 33.72 29.89 31.04 2751 57.40
2013 3148 28.34 31.27 28.16 56.50
2014 39.06 30.62 36.75 28.81 5943
2015 34.76 24.50 37.83 26.67 51.17
2016 40.69 27.48 34.12 23.05 50.53
2017 39.95 29.40 4071 29.96 59.37
2018 42.74 36.36 36.12 30.73 67.09
2019 42,01 58.21 5031 69.71 127.92
2020 4845 52.44 33.06 35.79 88.23

AR« AR

2 2010—2020 F LB AEERIEEERARM ESH B
HERI 3T EE
Fig.2 Comparison of carbon emissions of residential and
non-residential building materials in Shanghai from
2010 to 2020
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Tab.4 Energy consumption and carbon emissions of building
construction in Shanghai from 2010 to 2020

i THAERE/ ﬁﬁﬁ?)‘ﬁllﬂf/ T/
Titce (tCO,-tce ) Bt
2010 218.37 2.60 5.68
2011 212.76 2.60 5.53
2012 213.04 2.60 5.54
2013 213.75 2.60 5.56
2014 206.21 2.60 5.36
2015 219.61 2.60 5.71
2016 235.97 2.60 6.14
2017 240.8 2.60 6.26
2018 237.95 2.60 6.19
2019 249.56 2.60 6.49
2020 263.23 2.60 6.84
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Tab.5 Carbon emissions in construction stage of residential
and non-residential buildings in Shanghai from 2010 to

2020
T B R AT
PSR 32§§ﬁ§ﬁf Wbt g
[ETit a IE it TE it
2010 5.68 1.27 2.50 3.18
2011 5.53 1.06 2.69 2.84
2012 5.54 0.92 2.88 2.66
2013 5.56 0.99 2.79 2.77
2014 5.36 0.94 2.76 2.60
2015 5.71 1.09 2.73 2.98
2016 6.14 0.84 3.34 2.80
2017 6.26 1.02 3.10 3.16
2018 6.19 0.85 3.35 2.84
2019 6.49 1.20 2.95 3.54
2020 6.84 0.68 4.07 2.77
450
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Fig.3 Comparison of carbon emissions in construction stage
of residential and non-residential buildings in Shanghai
from 2010 to 2020
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2000—2017 44 [E #4 ) fcHE ik K- (0.13t CO/GI)
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Tab.6 Carbon emissions in operation stage of
residential buildings in Shanghai from 2010
to 2020 Tt

ARGy RURERRHESCE:  RUDmHRGE BOrmdcE SOt

2010 86.77 1452.97 0.74 1540.48
2011 80.63 1471.85 2.65 1555.13
2012 76.61 1536.52 0 1613.13
2013 63.37 1660.82 0.02 1724.21
2014 62.44 1408.51 0.02 1470.97
2015 56.19 1502.47 0.04 1558.70
2016 35.73 1763.53 0 1799.26
2017 7.44 1830.32 0 1837.76
2018 7.44 1924.05 0 1931.49
2019 7.44 1935.82 0 1943.26
2020 7.44 2031.41 9.0324 2047.88
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Tab.7 Energy consumption in operation stage of public

buildings in Shanghai from 2010 to 2020

P 0 T i T VA« S VA S TR\ VS VA W
Jit Jit Jit Tit Jit iG] ZkW-h
2010 88.14 825 12327 0.04 16468 13937 27444
2011 84.64 8.00 14446 004 18176 117.18 286.95
2012 8316 541 15996 0.05 21251 10347 304.40
2013 6942 485 15149 007 21172 8699 32538
2014 6870 506 16930 0.01 21940 7851 327.18
2015 5899 504 16264 0.02 20823 116.51 347.53
2016 41.99 0 17347 002 22140 14149 37538
2017 4.00 0 18164 0 23236 83.61 39859
2018 4.00 0 15680 0 16549 106.07 438.62
2019 3.60 016 15510 0 16149 4875 46521
2020 3.20 0 14860 0 16670 4521 438.61

¢ 8 Al A1, 2010—2020 4E /N H i 515 B W
BORHERCRR G A HY, IFAE 2017 4EBkHE U 35 3
WA, S 3111.68 1 to iZE BB i J i #E =4
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WA ST AR 5 JRURRETE FE 7 A R R HE R o L
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A B ST A AR HE AN 2 R S B 2

Kl 4R T g dm S Adfiisyg
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A B B he HE i HE o Wk 9 s, 2010—
2020 4 ¥ 7 A 50 A i S B HE R e R 0 B
RKA&S, BSmHEUS 2010 4219 9416 J7 t -
FH# 2020 4E /Y 14545 77t Horfr, 2019 4F AR
i JE B HE R S i s, O 18294 7 t, X R K
A =B BERRHE R R T 3 30

W28 9 A A R A 25 B BEEUEE 4R A I R
K5, a0, b AR = AR s R SRR S
FU fe R A B B, R A AR T B B R
Hemc o o0 o0 AT 45 B B A i HE IS O, & BBR
2019 4EA), FLAAE 00y 45 B B HE B0 0 22 1 1A
B, HARIRE RN

iz fE FUA ALK F2 0 v A A JR 045 B B HE Tk
TR, RS THEE S eGSR EEM
AL T ANEEE 3 A B B e HE R (W 6)
133 2010—2019 44 FHUREARBRHE S /N T

#8 20102020 F LiEH A XEREZENERBRIIME

Tab.8 Carbon emissions in operation stage of public buildings in Shanghai from 2010 to 2020 it

GO JEE Sl TR Pl S 1 HL) HoAts A i J59:¢

2010 163.94 26.15 361.18 0.01212 510.51 18.12 1451.62 0.002 89 2531.67
2011 157.43 25.36 423.27 0.01212 563.46 15.23 1466.07 0 2650.94
2012 154.68 17.15 468.68 0.01515 658.78 13.45 1544.76 0 2857.65
2013 129.12 15.37 443.87 0.02121 656.33 11.31 1660.82 0 2917.03
2014 127.78 16.04 496.05 0.00303 680.14 10.21 1407.64 0 2737.89
2015 109.72 15.98 476.54 0.00606 645.51 15.15 1504.69 0 2767.65
2016 78.10 0 508.27 0.006 06 686.34 18.39 1760.48 0 3051.64
2017 7.44 0 532.21 0 720.32 10.87 1840.84 0 3111.68
2018 7.44 0 459.42 0 513.02 13.79 1933.06 0 2926.73
2019 6.70 0.51 454.44 0 500.62 6.34 1940.96 0 2909.57
2020 5.95 0 435.40 0 516.77 5.88 2026.26 0 2990.26
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Fig.4 Carbon emissions in operation stage of residential and
non-residential buildings in Shanghai from 2010 to

2020
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Tab.9 Total carbon emissions in life cycle
stages of residential and non-residential
buildings in Shanghai from 2010 to 2020 [EDIL:

Wy EMAETRB BT AENEENE Bif

2010 47.76 5.68 40.72 94.16
2011 51.39 5.53 42.06 98.98
2012 57.40 5.54 44.71 107.65
2013 56.50 5.56 46.41 108.47
2014 59.43 5.36 42.09 106.88
2015 51.17 5.71 43.27 100.15
2016 50.53 6.14 48.51 105.18
2017 59.37 6.26 49.50 115.13
2018 67.09 6.19 48.58 121.86
2019 127.92 6.49 48.53 182.94
2020 88.23 6.84 50.38 145.45
2020
2019
2018
ﬁ 2015 [———
2014 [r———
2013 [——
2012 [r—————
2011 [r——————
2010 : : : : . . . . . ,
0 20 40 60 80 100 120 140 160 180 200
BERCE/ AT t
o AR B o EAE T (N . PRER) BB
BB

BE5 2010—2020 £ EBTERAEGEPZINEBEHHE
Fig.5 Carbon emissions in life cycle stages of buildings in
Shanghai from 2010 to 2020
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Fig. 6 Comparison of life cycle carbon emissions of residential
and non-residential buildings in Shanghai from 2010 to
2020
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